ported by correlative studies showing that unfeathered head and neck skin is maximally exposed at high temperatures and that in some taxa the size of unfeathered areas is greater at low latitudes where heat dissipation may be of greater importance (Crowe 1979 , Buchholz 1994 . Highly vascularized fleshy ornamentation presents a functional puzzle when species are distributed over a large latitudinal range in which they are exposed to both temperature extremes. Although these species may benefit by using their fleshy structures to dissipate heat under hot conditions, the uninsulated nature of these structures subjects the birds to extreme heat loss under cold conditions and heat gain in the presence of solar radiation. In this study, ! test the possible thermoregulatory function of unfeathered head ornamentation in a species that commonly faces extremes of cold and heat, the Wild Turkey (Meleagris gallopavo).
Wild Turkeys occur over a broad range of temperature extremes from their southern limit Core body temperature was measured by inserting a copper-constantan thermocouple, tipped with a thin layer of silicone, into the bird's intestine to a depth of 20 cm from the cloacal opening. This measurement was taken immediately before the subject was placed in the metabolic chamber and immediately after it was removed from the chamber. Six surface-temperature measurements were taken: feather, leg, body skin, head skin, frontal caruncle, and dewlap. Surface temperatures were measured with a bare-tipped thermocouple held against the appropriate spot, while the subject was still in its holding box before the trial and, again, while it was in the metabolic chamber at the end of a trial. Skin and feather surface temperatures were measured on the chest approximately 3 cm ventral to the carpal joint of the wing at rest. Leg temperature was measured immediately posterior to the third scale distal to the tarsal joint on the left or right leg, depending on which was accessible. Head skin temperature was measured on the back of the head at a point posterior to the lower mandible. Surface temperature of the frontal caruncles and dewlap were measured at the centers of these structures. Different rates of physical activity across subjects and trials can make it difficult to detect the effect of experimental treatments on metabolic rate. Therefore, I minimized the bird's activity by conducting trials at night in the dark. Metabolic trials lasting 2.5 h were conducted between 1900 and 0200 EST. All subjects were given at least one day between trials. Individual turkeys were tested at the same time of day (either 1900 or 1100) across all treatments to minimize circadian effects on matched comparisons of metabolic rate. The first 30 min of each trial served as an equilibration period during which the bird calmed down after handling. The lowest rate of oxygen consumption (corrected to standard pressure and temperature) measured during each of the four subsequent 30-min periods was used to calculate an average metabolic rate for the entire trial. All individuals were given two 2.5-h habituation trials prior to the experimental trials. Usually, the subjects rested quietly during the experimental trials. The following three behavior patterns were recorded as present or absent through instantaneous sampling ( Table 1 ). The rate of metabolism was not significantly different for uninsulated and insulated turkeys at 0 ø and 22øC. However, at 35 øC, insulated turkeys exhibited a significantly higher average metabolic rate than uninsulated turkeys (Table 2, Fig. 1) . A significant, three-way interaction of head insulation, temperature, and time period suggests that the effects of head insulation became more pronounced the longer the subject was exposed to the chamber conditions at hot temperatures.
Uninsulated turkeys demonstrate a significantly greater ability than insulated turkeys to dissipate excess metabolic heat by evaporation at 35 øC, but not at lower temperatures (Fig. 2) .
Total thermal conductance increased with temperature. It also was greater for insulated birds overall (Table 1, Fig. 3 ), but this difference was significant only at the highest temperature (Table 2). Dry thermal conductance decreased with increasing temperature in the uninsulated birds (Fig. 4) . Insulated birds showed a similar pattern of conductances at 0 ø and 22øC, but had The Wood Stork (Mycteria americana) and Turkey Vulture (Cathartes aura) use their unfeathered legs to dissipate heat at hot temperatures and are able to enhance this mechanism of heat loss by defecating on their legs to promote evaporative heat loss (Kahl 1963 , Hatch 1970 Males call ("gobble") to attract females most often before dawn and during early morning (Hoffman 1990 ). This is especially true in the presence of clear skies (Healy 1992b Males are faced with a thermoregulatory quandary under hot, sunny conditions. Resting quietly in the shade maintains sublethal body temperatures, but does not allow feeding, fighting for access to mates, or displaying to females. These latter activities are also functionally and adaptively necessary, but result in metabolic heat production and exposure to solar radiation. Field studies of the behavior of Wild Turkeys relative to environmental conditions, including radiative heat load and wind speed, are needed to understand how males trade-off thermal needs with feeding and mating success. The results of my study suggest that the bare heads and necks of male Wild Turkeys enable them to manage these conflicting goals more successfully.
